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Description 

The present invention is directed to cutting blades 
for cutting gears and the (ike. Particularly, the present 
invention relates to a method of sharpening cutting 
blades made from bar stock type material to form a 
desired side surface thereon. 

Cutting blades for cutting gears and the like may be 
of many forms. One form widely used are cutting blades 
known as "stick blades" which are made from a length of 
material such as bar stock. 

One example of cutting blades of the bar stock type 
are those blades known as "profile sharpened" blades. 
In these blades, the top surface, side profile surfaces, 
and, the cutting face (in some types), are ground to 
restore and resharpen the blades. In those types of 
blades not requiring sharpening of the front face, metal- 
lurgical coatings or other treatments which improve cut- 
ting and wear characteristics are usually included on the 
front face. Profile-sharpened cutting blades may be 
used to remove stock material from the outside or con- 
cave flank of a tooth slot (outside blade), the inside or 
convex flank of a tooth slot (inside blade), and/or the 
bottom portion of the tooth slot (bottom blade). 

One type of profile-sharpened cutting blade that 
does not require the front face to undergo grinding dur- 
ing sharpening is disclosed in U.S. Patent No. 
4,260,299 to Ryan et al., this cutting blade comprises a 
base portion and a cutting end with the cutting end hav- 
ing a front rake surface arranged at a particular rake 
angle, a back face, top surface, cutting profile surface 
and clearance profile surface. The cutting and clear- 
ance edges are defined by the intersection of the front 
rake surface with the cutting profile surface and the 
clearance profile surface, respectively. 

Another known type of profile-sharpened cutting 
blade not requiring the front face to be ground during 
sharpening is shown in U.S. Patent No. 4,575,285 to 
Blakesley. This blade also comprises a base portion and 
cutting end. The cutting end includes a front rake sur- 
face, a back face, opposing side surfaces, top surface, 
and opposing cutting and clearance profile surfaces 
which at their intersection with the front rake surface 
form, respectively, cutting and clearance edges. The 
cutting blade further includes a slot extending the length 
of the blade through the front rake surface and intersect- 
ing the clearance profile surface which intersection 
forms a second cutting edge. This second cutting edge 
removes metal from the side of a tooth slot opposite the 
side being cut by the cutting edge formed on the cutting 
profile surface. 

Yet another type of profile-sharpened cutting blade 
not requiring the front face to be ground during sharpen- 
ing is disclosed in commonly assigned, copending 
application serial no. 036,312 to Blakesley et al. The 
cutting blade comprises a generally uniform cross-sec- 
tion along its length and includes opposite end surfaces, 
a pair of opposed side surfaces, a back surface, and a 
front surface. The front surface includes a pair of mount- 



ing surfaces, a front rake surface, and a connecting sur- 
face. The front rake surface and the connecting surface 
are located between the mounting surfaces. The front 
rake surface extends from one of the pair of mounting 

5 surfaces and is oriented at a rake angle with respect 
thereto. The connecting surface extends from the other 
of the pair of mounting surfaces to the rake surface and 
intersects therewith. 

The cutting blade includes a pressure side surface 

10 (also known as a cutting profile surface), a clearance 
side surface, and a top surface. The pressure side sur- 
face is oriented at a predetermined pressure angle with 
respect to a side surface and a cutting edge is defined 
by the intersection of the pressure side surface and the 

is front surface. The clearance side surface is oriented at 
a predetermined clearance angle with respect to a side 
surface and a clearance edge is defined by the intersec- 
tion of the clearance side surface and the front surface. 
US. Patent No. 4,265,053 to Kotthaus discloses 

20 form-ground profile-sharpened cutting blades of the 
type wherein along with the top surface and side profile 
surfaces, the front face also requires grinding during 
sharpening. The sharpening procedure employs three 
grinding discs each sharpening one of the inner profile 

25 surface, the outer profile surface, and the front face of 
the cutting Wade. 

A method of sharpening cutting blades having only 
top and side profile surfaces that require resharpening 
by utilizing a single grinding wheel to form grind the pro- 

30 file surfaces is disclosed in U.S. Patent No. 4. 1 44,678 to 
Ellwanger et al. and in Pedersen et al., "Precision Pro- 
file Grinding for High Production", SME 1982 Interna- 
tional Tool & Manufacturing Engineering Conference, 
May 17-20, 1982, MR82-246. 

35 U.S. Patent No. 5,168,661 to Pedersen et al. 
teaches a method of sharpening profile-sharpened cut- 
ting blades by contour grinding the top and side profile 
surfaces on the blades by relative motion between the 
cutting blade and the grinding wheel. 

40 In the stick-type cutting blades discussed above, 
generally those utilized as inside or outside blades, it is 
also known to include on the cutting profile surface, a 
protuberant portion adjacent the top surface and 
extending from the front rake surface to the back face. 

45 The protuberant portion is formed as a reduction in 
blade pressure angle for the purpose of creating an 
undercut when cutting gears, particularly pinion gears, 
in order to eliminate interference when running with 
their mating gear, such as during lapping or when in 

so actual use. 

In some contour-type sharpening processes for 
stick type cutting blades having this protuberant portion, 
it has been noticed that subsequent to final grinding of 
the cutting (pressure) profile surface, a hole or divot is 

ss present on the protuberant portion of the cutting edge at 
a point adjacent to its intersection with the cutting profile 
surface. The cause of this hole is believed to be due to 
the difference between the considerable amount of 
grinding force that is required when traversing the rela- 
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tivety large area of the cutting profile surface as 
opposed to the significantly smaller amount of grinding 
force that is utilized to commence grinding the relatively 
small area of the protuberant portion surface. The hole 
or divot on the cutting edge will be discussed in greater 5 
detail below. 

The hole or divot may be reduced with slower feed 
rates during grinding of the cutting blade, however, any 
appreciable reduction in size of the hole requires 
increasing grinding time by about a factor of four which 10 
is unacceptable from a production standpoint. 

It is an object of the present invention to provide a 
process in which profile-sharpened stick-type cutting 
blades of the types discussed above may be ground 
without the formation of a hole or divot in the cutting is 
edge at the intersection of the cutting profile surface and 
the protuberant portion. 

It is an object of the present invention to provide a 
sharpening process for profile-sharpened stick type cut- 
ting blades wherein the hole or divot is eliminated with- 20 
out a significant increase in length of process time. 

It is another object of the present invention to grind 
stick-type cutting blades having no protuberant portion 
by the inventive process. 

it is a further object of the present invention to pro- 25 
vide stick-type cutting blades having a cutting profile 
surface ground in accordance with the present inventive 
process. 

The present invention is directed to a method of 
sharpening profile-sharpened cutting blades of the type 30 
made from a length of bar stock material, and cutting 
blades made according to the inventive method as 
defined in claims 1,10 and 18 respectively. 

One type of cutting blades sharpened by the 
present inventive method are those haying a base por- 35 
tion and a cutting end. The cutting end includes a front 
rake surface, a back face, opposed side surfaces, a top 
surface, and a cutting surface extending between the 
front rake surface and the back face. A cutting edge is 
defined by the intersection of the front rake surface and 40 
the cutting surface. The cutting surface may include a 
protuberant portion located adjacent the top surface 
and extending between the front rake surface and the 
back face. 

Another type of cutting blades sharpened by the 45 
present inventive sharpening process are cutting blades 
comprising a uniform cross-section along their length 
such as disclosed in previously discussed copending 
application serial no. 036,312 to Blakesley et al. The 
cutting surface may also include a protuberant portion so 
located adjacent the top surface and extending between 
the front rake surface and the back face. 

The inventive method includes forming first and 
second relief surfaces on the cutting profile surface, 
preferably by grinding. The first relief surface extends ss 
from a location inward of the cutting edge to the back 
face and is oriented at a first relief angle with respect to 
one of the opposed side surfaces. The second relief 
surface extends from the cutting edge to the first relief 
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surface, i.e. the location inward of the cutting edge, and 
is oriented at a second relief angle with respect to the 
same side of the opposed side surfaces as is the refer- 
ence surface for the first relief angle. The second relief 
angle is less than the first relief angle. 

The method of the present invention enables cut- 
ting blades produced thereby to have a longer useful life 
and in blades with the above-mentioned protuberant 
portion, essentially eliminates holes or divots formed 
during conventional grinding at the intersection of the 
protuberant portion and the cutting surface. 
In the drawings: 

Rgure 1 is a schematic representation of a machine 
for carrying out the present inventive process. 

Rgure 2 illustrates a cross-section of a preferred 
grinding wheel for performing the present inventive 
process. 

Figure 3 is an isometric view of a conventional type 
of cutting blade formed from bar stock material. 

Rgure 4 is a front view of the cutting blade of Rgure 
3. 

Rgure 5 is an enlarged top view of the cutting Wade 
of Rgures 3 and 4. 

Rgure 6 is a front view of a cutting blade of the type 
shown in Rgure 3 and including a protuberant por- 
tion adjacent the top surface. 

Rgure 7 is an isometric view of the cutting blade 
shown in Rgure 6. 

Rgures 8(a), 8(b), 8(c), and 8(d) illustrate a conven- 
tional contour grinding sequence resulting in a hole 
being formed on the cutting edge. 

Rgure 9 is an enlarged view of the cutting end illus- 
trating the inventive first and second relief surfaces 
on a cutting blade of the type shown in Rgure 7. 

Rgure 1 0 is a top view of the cutting blade shown in 
Rgure 9. 

Rgure 11 is an isometric view of an alternative 
stick-type cutting blade which may be sharpened 
according to the present inventive process. 

Rgure 12 is a cross-sectional view of the cutting 
blade shown in Rgure 1 1 . 

Rgure 1 3 is a top view of the cutting blade shown in 
Rgure 11. 

The present invention will be discussed with refer- 
s to the preferred embodiments as illustrated by the 
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accompanying Figures. 

A preferred sharpening or grinding machine for car- 
rying out the present invention is schematically shown 
in Figure 1 . The machine is of the contour grinding type 
and is one having computer numerical control (CNC) 5 
and is described below. Such machines are well known 
in the art and are readily available. 

The machine comprises a base 2 upon which a tool 
carriage 3 is mounted via slides or ways (not shown). 
The tool carriage 3 is movable on the slides along the 10 
machine base 2 in a direction Y (Y-axis). Located on tool 
carriage 3 is a tool column 4 to which is mounted tool 
slide 5, via ways or slides (not shown), for movement in 
a direction Z (Z-axis) perpendicular to the Y-axis move- 
ment of tool carriage 3. A tool head 6 is secured to tool is 
slide 5 and an appropriate stock removing tool, such as 
a grinding wheel 7, is mounted for rotation to the tool 
head 6. The grinding wheel 7 is rotatabie about an axis 
B and is driven by a motor 8 acting through suitable 
reduction gearing 9. 20 

Also mounted via slides or ways (not shown) to 
machine base 2 is a first workpiece carriage 1 0 which is 
movable along the machine base 2 in a direction X (X- 
axis) perpendicular to both the Y-axis and Z-axis move- 
ments. A second workpiece carriage 11 is pivotally 2s 
mounted to the first workpiece carriage 10 and is pivot- 
able about an axis C. Secured to the second workpiece 
carriage 11 is workpiece column 12 in which a spindle 
(not shown) is journaled for rotation about axis A and is 
driven by motor 13. A blade holder 14 is releasably 30 
mounted to the spindle for rotation about the A-axis. 

Relative movement of the tool 7 and blade holder 
14 along each of the mutually perpendicular axes X p Y, 
and Z is imparted by respective drive motors (not 
shown) which act through speed reducing gearing and 35 
recirculating ball screw drives (not shown). Pivoting of 
the second workpiece carriage 1 1 about the C-axis is 
imparted by a drive motor (not shown) acting through a 
worm which engages with a worm wheel carried by the 
pivotable workpiece carriage 11. «> 

Each of the respective drive motors, except the tool 
drive motor 8, is associated with either a linear or rotary 
encoder as part of a CNC system which governs the 
operation of the drive motors in accordance with input 
instructions input to a computer. The encoders provide 45 
feedback information to the computer concerning the 
actual positions of each of the movable machine axes. 
CNC systems for controlling the movement of multiple 
machine axes along prescribed paths are now com- 
monplace. Such state-of-the-art systems are incorpo- so 
ratal in the machine to control movements of selected 
axes along selected paths for sharpening stick-type cut- 
ting blades in accordance with the present inventive 
process. 

Figure 2 illustrates a preferred grinding wheel for 55 
carrying out the present invention and is of the type dis- 
closed in the aforementioned U.S. Patent No. 
5,168,661. The grinding wheel has a grinding proffle 15 
comprising abrasive material 16 located on a face 
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thereof. The grinding profile 15 comprises an inner con- 
ical surface 17 and an adjacent outer narrow substan- 
tially flat portion 18. Inner conical portion 17 is inclined 
with respect to the adjacent outer narrow substantially 
flat surface 18 at an angle 19 which is relatively small, 
for example, generally about 4 degrees to about 12 
degrees and preferably about 5 degrees to about 8 
degrees. The inner conical surface 17 is substantially 
wider than the adjacent outer narrow substantially flat 
surface 18. The width 20 of the outer narrow substan- 
tially flat surface 18 is up to about 0.050 inches (1.270 
mm) and preferably about 0.030 inches (0.7620 mm), 
the minimum width being a width greater than a single 
grain of abrasive or greater than about 0.004 inches 
(0.1016 mm). The width 21 of the inner conical surface 
1 7 is determined by the maximum depth of stock mate- 
rial to be removed from the cutting blade divided by the 
tangent of angle 19 and is generally about 0.30 inches 
(7.620 mm) to about 0.40 inches (10.160 mm). 

The grinding profile 15 further includes an inner 
arcuate grinding surface 22 having radius 23 located 
inwardly of inner conical surface 18 and an outer arcu- 
ate grinding surface 24 having radius 25 located out- 
wardly of outer narrow substantially flat surface 18. The 
racfius 25 of the outer arcuate grinding surface 24 is 
generally about 0.060 inches (1 .524 mm) to about 0. 1 00 
inches (2.540 mm) and the radius 23 of the inner arcu- 
ate grinding surface 22 is about 20% to about 40% 
larger than radius 25. 

Figures 3, 4, and 5 illustrate a known type of cutting 
blade 50 made from a length of bar stock material, such 
as M2 high speed steel, and used primarily in face hob- 
bing processes. A cutting blade of this type is disclosed 
in previously mentioned U.S. Patent No. 4,575,285. The 
cutting blade 50 comprises a base portion 51 having a 
front surface 53, opposing side surfaces 54, and back 
face 55. 

Cutting blade 50 further includes a cutting end 52 
comprising front rake surface 60 oriented at rake angle 
K, cutting profile surface 61 , cutting edge 62 at the inter- 
section of rake face 60 and cutting profile surface 61 
and oriented at pressure angle <|> p shoulder surface 63, 
and top surface 64 having top relief angle X. Clearance 
edge 66 is formed by the intersection of front rake face 
60 and clearance profile surface 65 (Figure 5) and is ori- 
ented at a clearance angle fc. Relief of the cutting pro- 
file surface 61 is provided as is shown in Figure 5. The 
relief angle being shown as angle p. The magnitude of 
the blade angles are dependent on the particular work- 
piece being cut. 

Cutting blade 50 also includes a slot 68 extending 
the length of the Wade. The face of slot 68 is oriented at 
a rake angle differing from angle K and forms secondary 
cutting edge 69 at the intersection of slot 68 and clear- 
ance profile surface 65. Secondary cutting edge 69 cuts 
a portion of the bottom of a tooth slot as well as a por- 
tion of the flank opposite of that being cut by cutting 
edge 62. 

Figures 6 and 7 illustrate a cutting blade as shown 
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in Figures 3-5 with the inclusion of a known protuberant 
portion 80 comprising a profile surface 81 and located 
adjacent top surface 64. With the inclusion of this fea- 
ture, the cutting profile surface 61 comprises two por- 
tions, a first portion 81 defined by profile surface of the 5 
protuberant portion 80, and a second portion 82 defined 
by the remainder of cutting profile surface 61 . Protuber- 
ant portion 80 is formed as a reduction in the pressure 
angle 4» P of the cutting profile surface 61 and it can be 
seen in Figure 6 that the pressure angle, fa of protuber- 10 
ant portion 80 is less than the pressure angle of cutting 
profile surface 61 . Figure 7 shows that with the inclusion 
of protuberant portion 80, the entire cutting edge of the 
cutting blade is comprised of two sections. 62 and 83, 
having different pressure angles. Cutting blades with 75 
these protuberant portions 80 are utilized primarily in 
cutting the pinion member of a gear set to create a mod- 
est undercut at the bottom of the tooth surface thereby 
eliminating any interference of the pinion tooth with the 
top surfaces of the teeth of the mating gear member 20 
such as during lapping or in actual use. 

Prior to the present invention, when cutting blades 
of the type shown in Figure 3 were sharpened on 
machines such as the one shown in Figure 1 . two grind- 
ing passes along the entire thickness of the profile sur- 25 
face were normally performed on cutting profile surface 
61 . When these type of cutting blades include a protu- 
berant portion 80. the first cutting profile portion 81 and 
the second profile cutting profile surface portion 82 were 
sharpened in separate steps since the position of the 30 
cutting blade relative to the grinding wheel must be 
readjusted to account for the different pressure angles 
of the cutting profile surfaces. 

With cutting blades having a protuberant portion as 
shown in Figures 6 or 7 and being sharpened by con- 35 
ventional processes on contour-type grinding 
machines, a hole or divot has been encountered at the 
location of intersection of the first and second portions 
of the cutting profile surface at the cutting edge. This 
location is designated by the reference number 85 in 40 
Figures 6 and 7. This hole has the effect, during cutting 
of a tooth surface, of leaving small amounts of stock 
material on the tooth surface which results in undesira- 
ble contact characteristics of the gear in operation. 

The cause of this hole is believed to be due to a var- 45 
iation in the contact force that exists between the sur- 
face of the grinding wheel and the cutting profile 
surface. While the cutting profile surface is being tra- 
versed along the face of the grinding wheel (Figure 8a), 
a relatively large area of contact A c1 exists between the so 
grinding wheel and the Wade. A certain unit pressure 
exists at this interface known as the threshold pressure. 
This is the pressure that must be reached before the 
abrasive grains of the grinding wheel will remove mate- 
rial from the Wade. The summation of this pressure is a 55 
force that tends to deflect the blade away from the grind- 
ing wheel. After the grinding wheel reaches the point on 
the cutting profile surface where the protuberance por- 
tion begins, the Wade is withdrawn from the grinding 
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wheel in order to make a machine position change. 
When this withdrawal occurs, the cutting Wade returns 
from a deflected position P d to an undeflected position 
P n (Figure 8b). 

However, when the cutting Wade is repositioned for 
grinding the surface of the protuberant portion (Figure 
8c) and the cutting blade is fed relatively into the grind- 
ing wheel by the same amount, the contact area A^ 
between the grinding wheel and the protuberant portion 
is now less than it had been. Therefore, the separating 
force is less and the grinding wheel cuts deeper into the 
cutting blade. As soon as the cutting blade begins to 
traverse relative to the grinding wheel, in order to com- 
plete the generation of the protuberant profile surface, 
the contact area begins to increase and the normal 
grinding force increases. This causes the cutting Wade 
to spring away from the grinding wheel thus resulting in 
the hole 87 (Figure 8d) at the cutting edge at the point 
where the grinding wheel initially contacted the protu- 
berant profile portion. 

The presence of such a hole has the effect of allow- 
ing stock material to remain on a tooth surface of a cut 
workpiece thus creating interference proWems when the 
workpiece is run in mesh with its mating member. The 
maximum depth of the hole is about 0.00025 - 0.0008 
inch (0.00635 mm - 0.02032 mm), depending on the 
size of the cutting blade and the amount of surface area. 
As stated above, this hole results in stock material being 
left on the tooth flank of a cut gear which in turn pre- 
vents proper running characteristics with a mating 
member due to interference caused by the excess stock 
material on the tooth surface. 

Rgures 9 and 10 show a profile-sharpened stick 
type cutting blade according to the present invention. 
Each cutting profile surface portion 81, 82, comprises 
two relief surfaces oriented at different angles with 
respect to either side surface 54. First cutting side pro- 
f fle portion 81 comprises first relief surface 90 and sec- 
ond relief surface 91. Second relief surface 91 is 
oriented at a relief angle p which is the desired relief 
angle for the cutting profile surface of the cutting Wade. 
First relief surface 90 is oriented at a different relief 
angle p R which is greater than second surface relief 
angle p. 

Likewise, second cutting side profile portion 82 also 
includes two relief surfaces. Second relief surface 96 
being oriented at relief angle p and first relief surface 95 
oriented at relief angle p R . 

The preferred process of the present invention 
comprises initially forming the first relief surfaces by 
grinding the entire thickness of the cutting profile sur- 
face at a relief angle p R . For cutting Wades having a pro- 
tuberant portion, second cutting profile surface portion 
82 is ground at relief angle p R along the entire thickness 
from cutting edge 62 to back face 55 to form first relief 
surface 95. The cutting Wade is then repositioned rela- / 
trve to the grinding wheel and the first cutting prof fle sur- 
face portion 81 comprising the profile surface of the 
protuberant portion 80 is then ground at the same relief 
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angle p R to form f irst relief surface 90. At this point in the 
process, first relief surfaces 90 and 95 extend the entire 
thickness of the cutting blade. 

The cutting blade is again repositioned and second 
profile portion 82 undergoes another grinding to form s 
second relief surface 96. This is accomplished by 
decreasing the relief angle by an amount of about 0.5 
degrees to about 5 degrees, from p R to p, and feeding 
the grinding wheel relatively into the cutting blade by a 
small amount thus yielding a narrow land surface 96 of 10 
a width of about 0.025 inch (0.6350 mm) to about 0.250 
inch (6.350 mm). The cutting blade is then repositioned 
relative to the grinding wheel and a similar narrow land 
surface 91 is formed on the profile 81 of protuberant 
portion 80. In this manner, the cutting profile surface of is 
the cutting Wade comprises two relief surfaces of differ- 
ent relief angles. First relief surfaces 90 and 95 now 
extend from a location inward of the cutting edge to the 
back face 55 and are oriented at first relief angle p R 
while second relief surfaces 91 and 96 extend from the 20 
cutting edge inwardly to their intersection with the sec- 
ond relief surfaces and are oriented at second relief 
angle p which is less than first relief angle p R . 

If desired, a finishing operation, preferably an addi- 
tional pass with the grinding wheel, may be performed 25 
in which the second relief surfaces may undergo a sec- 
ond pass with the grinding wheel to further enhance the 
surface characteristics thereof. 

Applicants have discovered that by grinding the cut- 
ting profile surface of a profile-sharpened cutting blade 30 
according to this process, the hole which was present in 
previous cutting blades having a single relieved surface 
essentially eliminated. This is due to the addition of the 
second relief surface 91, 96 to the cutting profile sur- 
face. By the inclusion of this second surface of small 35 
area, grinding forces and threshold pressures are signif- 
icantly reduced and there is no digging of the grinding 
wheel into the cutting blade. Also, since the second 
relief surface is narrow, there is little opportunity for nor- 
mal grinding forces to build when the blade is traversed 40 
relative to the grinding wheel, and hence, blade deflec- 
tion is greatly diminished. Furthermore, due to the 
reduced area of the second relief surface, the present 
inventive process also results in a smaller built-up edge 
or burr being formed on the cutting edge. 4s 

It is to be understood that although the present 
process has been illustrated with respect to a profile- 
sharpened cutting blade having a protuberant portion, 
the present inventive method is also applicable to those 
blades having no protuberant portion such as the cut- so 
ting blades of Figures 3-5 or 11-13. Applicants have 
found that profile-sharpened cutting blades, with or 
without a protuberant portion, sharpened in accordance 
to the present invention also experience longer service 
life due to the increased relief angle of the first relief sur- 55 
face which allows for an enhanced flow of chips away 
from the cutting edge thus better preserving the actual 
cutting surfaces on the blade. 

The present invention is not limited to the type of 



blades disclosed in the above discussion of Figures 6, 
7, 9, and 10. Any profile-sharpened cutting blades such 
as the types discussed in previously mentioned com- 
monly assigned U.S. Patent No. 4,260,299 and com- 
monly assigned copending application Serial No. 
036,312 may be sharpened in accordance with the 
steps outlined above. 

Figures 11-13 illustrate a cutting blade as disclosed 
by previously discussed U.S. Serial No. 036,312. The 
cutting blade has no separate base and cutting end por- 
tions as in the type of cutting blade shown in Figures 3 
or 7 for example. Instead, the cutting blade is formed 
from a length of bar stock material such as M2 high 
speed steel and has a uniform cross-section (see Fig- 
ure 12) along its entire length. The cutting and clear- 
ance surfaces may be formed at either end of the bar 
stock length. The cutting blade comprises a pair of 
opposing side surfaces 144 and 145, and a back sur- 
face 146. The front surface of the blade includes a pair 
of mounting surfaces 148 and 150, rake surface 152 
and connecting surface 154. Rake surface 152 and con- 
necting surface 154 generally form a groove extending 
the length of the cutting blade. Preferably, a generally 
radius portion 156 is provided at the intersection of the 
rake surface 1 52 and connecting surface 154. 

The cutting blade may also include includes a slot 
extending through the rake face 152 along the length of 
the blade in the same manner as is shown at 68 in Fig- 
ure 3. The face of the slot is oriented at a rake angle dif- 
fering from angle K and forms a secondary cutting edge 
at the intersection of the slot with clearance profile sur- 
face 161. The secondary cutting edge cuts a portion of 
the bottom of a tooth slot as well as a portion of the flank 
opposite that being cut by cutting edge 160. 

The cutting blade further comprises shoulder 157, 
pressure or cutting side surface 158, clearance side 
surface 161, shoulder 163 and top surface 164. It is to 
be understood that the term "top surface* is being used 
for convenience purposes only and is not intended to 
indicate a particular orientation of the cutting blade. Cut- 
ting edge 160 is formed by the intersection of cutting 
side surface 158 with rake surface 152 and clearance 
edge 162 is formed by the intersection of clearance side 
surface 1 61 with rake surface 1 52. As seen in Figure 1 1 , 
top surface 164 is relieved from front to back, that is 
from the front surface of the cutting blade toward back 
surface 146, as shown by angle X. Cutting edge 160 is 
oriented at pressure angle <j> P with respect to side 144 
and clearance edge 162 is oriented at clearance angle 
with respect to side 145. A protuberant portion as 
shown in Figures 6 and 7 may be included adjacent top 
surface 164. 

Mounting surfaces 148 and 150 are located adja- 
cent respective side surfaces 144 and 145 and with 
these side surfaces form front comers on the cutting 
blade. The presence of these two mounting surfaces 
148 and 150 provide for enhanced support and stability 
when the cutting blade is mounted in a cutter head by 
reducing or eliminating twisting of the cutting blade due 
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to the forces encountered during cutting of a workpiece. 
Mounting surfaces 148 and 150 extend the length of the 
cutting blade up to their intersection with cutting edge 
160 and clearance edge 162 respectively. 

Rake surface 1 52 is oriented at rake angle K (which s 
is usually about 10 degrees to about 30 degrees) with 
respect to the mounting surfaces 1 48 and 1 50. Prefera- 
bly, mounting surface 150 and connecting surface 154 
end at shoulder 163 and do not intersect clearance 
edge 162. In other words, it is preferred that the clear- 10 
ance edge 1 62 terminate at its intersection with the radi- 
used portion 156. This provides sufficient clearance 
between the cutting region of the blade and the groove 
in the front of the blade such that chip packing in the 
groove is minimized and any chips which may pack in is 
the groove will not interfere with the cutting process. 

Rake surface 152 extends, at rake angle K, from 
first mounting surface 148 generally toward second 
mounting surface 150 such that a rake surface relieved 
away form the cutting edge 160 is formed on the cutting 20 
Wade. Connecting surface 154 extends from mounting 
surface 1 50 generally toward back surface 1 46 to inter- 
sect with rake surface 152 and is oriented at an angle a 
with respect to mounting surface 150. Angle a is prefer- 
ably no greater than about ninety (90) degrees since 25 
angles in excess of about ninety degrees result in the 
distance between side surface 145 and radius portion 
156 being significantly less than the width of mounting 
surface 150 which is structurally undesirable. Prefera- 
bly, rake surface 152 and connecting surface 154 are 30 
substantially perpendicular to one another. The orienta- 
tion of connecting surface 154 preferably is such that 
regardless of the rake angle K, surfaces 152 and 154 
are substantially perpendicular. 

The present inventive process is applicable to the 35 
cutting blade of Figure 1 1 in the same manner as previ- 
ously discussed with regard to Figure 9 and reference is 
made to that discussion above. Although the uniform 
cross-section body of the cutting blade of Figure 1 1 is 
markedly different from the cutting blade of Figures 3 or 40 
7 having a base portion and cutting end portion, the cut- 
ting side profile and clearance side profile do not 
change from the one type of cutting blade to the other. 

The cutting profile surface 158, with or without a 
protuberant portion, is ground to form two relief surfaces 45 
oriented at different angles with respect to either side 
surface 1 44 or 1 45. A first relief surfaces is for med, pref- 
erably by grinding, over the entire thickness of the cut- 
ting profile surface from cutting edge 160 to back face 
1 46 at a first relief surface angle. If a protuberant portion so 
is included on the cutting blade, the cutting blade is then 
repositioned relative to the grinding wheel and the pro- 
tuberant portion is then ground at the same first relief 
surface angle. At this point in the process, the first relief 
surface extends the entire thickness of the cutting blade, ss 

The cutting blade is again repositioned and the cut- 
ting profile surface 158 near the cutting edge 160 under- 
goes another grinding to form a second relief surface. 
This is accomplished by decreasing the relief angle by 



075 B1 12 

an amount of about 0.5 degrees to about 5 degrees and 
feeding the grinding wheel relatively into the cutting 
Wade by a small amount thus yielding a narrow land sur- 
face of a width of about 0.025 inch (0.6350 mm) to 
about 0.250 inch (6.350 mm) adjacent the cutting edge 
160. If a protuberant portion is present the cutting Wade 
Is then repositioned relative to the grinding wheel and a 
similar narrow land surface is formed on the protuberant 
portion. In this manner, the cutting profile surface of the 
cutting Wade comprises two relief surfaces of different 
relief angles. The first relief surface now extends from a 
location inward of the cutting edge 160 to the back face 
146 and is oriented at first relief angle while the second 
relief surface extends from the cutting edge 160 
inwardly to its intersection with the second relief sur- 
faces. The second relief angle is less than first relief 
angle. 

If desired, a finishing operation, preferaWy an addi- 
tional pass with the grinding wheel, may be performed 
in which the second relief surfaces may undergo a sec- 
ond pass with the grinding wheel to further enhance the 
surface characteristics thereof. 

It is also to be understood that the present process 
may be carried out by grinding first cutting surface por- 
tion 81 before grinding second cutting surface profile 
portion 82. See Figure 9. 

Although the present invention has been illustrated 
with a cutting blade as shown in Figures 6 and 7 which 
is for cutting the outside flank of a tooth slot in a clock- 
wise direction rotating cutter (left-hand cutter), or, for 
cutting the inside flank of a tooth slot in a counter-clock- 
wise direction rotating cutter (right-hand cutter), this 
particular Wade is for purposes of illustration only and is 
not to be construed as a limitation of the present inven- 
tion. The inventive process in equally applicable to any 
profile-sharpened cutting Wade regardless of the partic- 
ular tooth flank to be cut or the direction of cutter rota- 
tion. 

While the invention has been described with refer- 
ence to preferred embodiments it is to be understood 
that the invention is not limited to the particulars thereof. 
The present invention is intended to include modifica- 
tions which would be apparent to those skilled in the art 
to which the subject matter pertains without deviating 
from the scope of the appended claims. 

Claims 

1. A method of sharpening a cutting Wade (50) of the 
profile-sharpened type made from a length of bar 
stock said cutting Wade comprising a front rake sur- 
face (60), a back face (55), a top surface (64), and 
opposed side surfaces (54), said cutting blade fur- 
ther including a cutting profile surface (61) extend- 
ing between said front rake surface and said back 
face, the intersection of said front rake face and 
said cutting surface defining a cutting edge (62), 
said method being characterised by: 



7 



13 



EP0 686 075B1 



14 



forming first and second relief surfaces (95, 96) 
on said cutting profile surface by removing 
stock material from said cutting surface, 
said first relief surface (95) extending from a 
location inward of said cutting edge (62) to said s 
back face (55) with said first relief surface being 
oriented at a first relief angle Or) with respect 
to one of said opposed side surfaces, 
said second relief surface (96) extending from 
said cutting edge to said location inward of said 10 
cutting edge with said second relief surface 
being oriented at a second relief angle (0) with 
respect to said one of said opposed side sur- 
faces, said second relief angle being less than 
said first relief angle. is 



4. The method of claim 3 wherein said finishing oper- 
ation comprises grinding. 



being located on said cutting end. 

10. A method of sharpening a profile-sharpened cutting 
blade (50) of the type made from a length of bar 
stock, said cutting blade having a rake surface (60). 
a back face (55), a top surface (64), and opposed 
side surfaces (54), said cutting blade further includ- 
ing a cutting profile surface (61) extending between 
said front rake surface and said back face, the inter- 
section of said front rake face and said cutting sur- 
face defining a cutting edge (62), said cutting 
surface further including a protuberant portion (80) 
adjacent said top surface and extending from said 
front rake surface to said back face, said method 
being characterised by 



2. The method of claim 1 wherein said forming com- 
prises grinding. 

3. The method of claim 1 further including a finishing 20 
operation performed on said second relief surface 

to further enhance the surface characteristics 
thereof. 



25 



5. The method of claim 1 wherein said cutting profile 
surface includes a protuberant portion (80) adja- 
cent said top surface and extending between said 30 
front rake surface and said back face, said first and 
second relief surfaces being formed on a profile 
surface of said protuberant portion. 

6. The method of claim 1 wherein said cutting blade 35 
further includes a slot extending in a lengthwise 
direction through said front rake face, said slot inter- 
secting a clearance profile side with a secondary 
cutting edge being defined by the intersection of 
said slot and said clearance prof ile side. 40 

7. The method of claim 1 wherein said cutting bakte 
comprises a uniform cross-section along said 
length. 

45 

8. The method of claim 7 wherein said cutting blade 
further includes a connecting surface (154), a first 
mounting surface (148) located adjacent one of 
said opposed side surfaces, and a second mount- 
ing surface (150) located adjacent the other of said so 
opposed side surfaces, each of said first and sec- 
ond mounting surfaces forming a corner with its 
respective adjacent side surface, said rake surface 
and said connecting surface being between said 
mounting surfaces. 55 

9. The method of claim 1 wherein said cutting blade 
comprises a base portion and a cutting end with 
said front rake surface and said cutting surface 



forming a first relief surface (95) on said cutting 
profile surface by grinding, said first relief sur- 
face extending from a location inward of said 
cutting edge to said back face with said first 
relief surface being oriented at a first relief 
angle Or) with respect to one of said opposed 
side surfaces, and 

forming a second relief surface (96) on said 
cutting profile surface by grinding, said second 
relief surface extending from said cutting edge 
to said location inward of said cutting edge with 
said second relief surface being oriented at a 
second relief angle O) with respect to said one 
of said opposed side surfaces, said second 
relief angle being less than said first relief 
angle. 

11. The method of claim 10 wherein said cutting blade 
further includes a slot extending in a lengthwise 
direction through said rake surface, said slot inter- 
secting a clearance profile surface with a second- 
ary cutting edge being defined by the intersection of 
said slot and said clearance profile surface. 

12. The method of claim 10 wherein said second relief 
angle is about 0.5 degree to about 5.0 degrees less 
than said first relief angle. 

13. The method of claim 10 wherein said second relief 
surface is of a width of about 0,635 mm (0.025 inch) 
to about 6.35 mm (0.250 inch). 

14. The method of claim 10 further including an addi- 
tional grinding pass over said second relief surface 
to further enhance the surface characteristics 
thereof. 

15. The method of claim 10 wherein said grinding is 
effected by a grinding wheel comprising an inner 
conical portion and an adjacent outer narrow sub- 
stantially flat surface. 

16. The method of claim 10 wherein said cutting blade 
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comprises a uniform cross-section along said 
length. 

17. The method of claim 10 wherein said cutting blade 
comprises a base portion and a cutting end with s 
said front rake surface and said cutting surface 
being located on said cutting end. 

18. A profile-sharpened cutting blade (50) for cutting 
gears and the like, said cutting blade being formed io 
from a length of bar stock and comprising: 

a front rake surface (60), a back face (55), a top 
surface (64), and opposed side surfaces (54), 
said cutting blade further including a cutting is 
profile surface (61) extending between said 
front rake surface and said back face, the inter- 
section of said front rake surface and said cut- 
ting profile surface defining a cutting edge (62), 

being characterised in that: 20 

said cutting profile surface comprises first 
and second relief surfaces (95, 96), 
said first relief surface (95) extending from 
a location inward of said cutting edge to 2s 
said back face with said first relief surface 
being oriented at a f irst relief angle (Pr) 
with respect to one of said opposed side 
surfaces, 

said second relief surface extending from 30 
said cutting edge to said location inward of 
said cutting edge with said second relief 
surface being oriented at a second relief 
angle (0) with respect to said one of said 
opposed side surfaces, 35 
said second relief angle being less than 
said first relief angle. 

19. The cutting Wade of claim 18 wherein said cutting 
profile surface includes a protuberant portion (80) 40 
adjacent said top surface and extending between 
said rake surface and said back face, said first and 
second relief surfaces being located on a profile 
surface of said protuberant portion. 

45 

20. The cutting blade of claim 18 wherein said cutting 
blade further includes a slot extending in a length- 
wise direction through said rake surface, said slot 
intersecting a clearance profile side with a second- 
ary cutting edge being defined by the intersection of so 
said slot and said clearance profile side. 

21. The cutting blade of claim 18 wherein said second 
relief angle is about 0.5 degree to about 5.0 
degrees less than said first relief angle. ss 

22. The cutting blade of claim 18 wherein said second 
relief surface is of a width of about 0,635 mm (0.025 
inch) to about 6,35 mm (0.250 inch). 



2a The cutting blade of claim 18 further comprising a 
uniform cross-section along said length. 

24. The cutting blade of claim 23 wherein said cutting 
blade further includes a connecting surface (154), a 
first mounting surface (148) located adjacent one of 
said opposed side surfaces, and a second mount- 
ing surface (150) located adjacent the other of said 
opposed side surfaces, each of said first and sec- 
ond mounting surfaces forming a corner with its 
respective adjacent side surface, said rake surface 
and said connecting surface being between said 
mounting surfaces. 

25. The cutting blade of claim 24 wherein said rake sur- 
face extends at rake angle K from said first mount- 
ing surface generally toward said second mounting 
surface, said rake surface being relieved away form 
said cutting edge, said connecting surface extends 
from said second mounting surface generally 
toward said back surface at an angle a of no greater 
than about ninety degrees with respect to said sec- 
ond mounting surface and intersects said rake sur- 
face thereby forming a groove along said length of 
said cutting blade, sad rake surface and said con- 
necting surface being substantially perpendicular to 
one another with their intersection being a generally 
radiused surface. 

26. The cutting blade of claim 18 wherein said cutting 
blade comprises a base portion and a cutting end 
with said front rake surface and said cutting surface 
being located on said cutting end. 

Paterrtanspruche 

1. Verfahren zum Scharfen eines Schneidmessers 
(50) des profiigescharften Typs, das unter Verwen- 
dung einer LSnge Stangenmaterial hergestellt ist, 
wobei das Schneidmesser eine vordere Spanf lache 
(60), eine hintere Fiache (55), eine obere Fiache 
(64) und gegenuberliegende Sertenfiachen (54) 
umfasst und weiters eine Schneidprofilfiache (61) 
aufweist, die sich zwischen der vorderen Spanf la- 
che und der hinteren Fiache erstreckt, wobei die 
Verschneidung zwischen der vorderen Spanfiache 
und der Schneidf lache eine Schneidkante (62) def i- 
niert, wobei das Verfahren durch folgendes gekenn- 
zeichnet ist: 

das Ausbilden einer ersten und zweiten Aus- 
sparungsfiache (95, 96) auf der Schneidprofil- 
fiache durch Entfernen von Material von der 
Schneidf lache; 

wobei sich die erste Aussparungsfiache (95) 
von einer Stelle innerhalb der Schneidkante 
(62) zur hinteren Fiache (55) erstreckt und in 
einem ersten Freiwinkel (Pr) in Bezug auf eine 
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der gegenQberliegenden Seitenfiachen ausge- 
richtet 1st; 

wobei sich die zweite Aussparungsfiache (96) 
von der Schneidkante zur Stelle innerhalb der s 
Schneidkante erstreckt und in einem zweiten 
Freiwinkel (0) in Bezug auf die eine der gegen- 
Qberliegenden Seitenfiachen ausgerichtet ist, 
wobei der zweite Freiwinkel kleiner ist als der 
erste Freiwinkel. 10 

2. Verfahren nach Anspruch 1, worin das Ausbilden 
Schleifen umfasst 

3. Verfahren nach Anspruch 1, weiters umfassend is 
einen Endbearbettungsvorgang, der auf der zwei- 
ten Aussparungsfiache durchgefuhrt wird, um ihre 
Oberf ificheneigenschaften zu verbessern. 

4. Verfahren nach Anspruch 3, worin der Endbearbei- 20 
tungsvorgang Schleifen umfasst 

5. Verfahren nach Anspruch 1 , worin die Schneidpro- 
fitfldche einen vorstehenden Abschnitt (80) angren- 
zend zur oberen Fiache enthait der sich zwischen 25 
der vorderen Sparrf lache und der hinteren Fiache 
erstreckt, wobei die erste und die zweite Ausspa- 
rungsfiache auf einer Prof Of lache des vorstehenden 
Abschnitts ausgebildet sind. 

30 

6. Verfahren nach Anspruch 1, worin das Schneid- 
messer weiters einen SchlHz enthait, der sich 
langsseitig durch die vordere Sparrf lache erstreckt 
und eine Freiprofilserte mit einer zweiten Schneid- 
kante schneidet, die durch die Schnittlinie des 35 
Schlrtzes und der Freiprofilserte definiert ist. 

7. Verfahren nach Anspruch 1, worin das Schneid- 
messer uber seine Lange einen einheitlichen Quer- 
schnitt aufweisL 40 

8. Verfahren nach Anspruch 7, worin das Schneitf- 
messer weiters eine Verbindungsf lache (154), eine 
erste Montagef lache (148) angrenzend an eine der 
gegenQberliegenden Seitenfiachen und eine zweite 45 
Montagef lache (1 50) angrenzend an die andere der 
gegenQberliegenden Seitenfiachen enthait wobei 
sowohl die erste als auch die zweite Montagef lache 

mit ihrer jeweiligen angrenzenden Seitenfiache 
eine Ecke bildet, wobei die Sparrf lache und die Ver- so 
bindungsfldche zwischen den Montagefldchen lie- 
gen. 

9. Verfahren nach Anspruch 1, worin das Schneid- 
messer einen Basisabschnitt und ein Schneidende ss 
umfasst wobei die vordere Spanfiache und die 
Schneidfiache am Schneidende positioniert sind. 

10. Verfahren zum Scharfen eines Schneidmessers 
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(50) des profflgescharften Typs, das unto- Verwen- 
dung einer Lange Stangenmaterial hergestellt ist, 
wobei das Schneidmesser eine Spanfiache (60), 
eine hintere Rache (55), eine obere Rache (64) 
und gegenQberliegende Seitenfiachen (54) sowie 
weiters eine Schneidprof iff lache (61) enthait, die 
sich zwischen der vorderen Spanfiache und der 
hinteren Rache erstreckt, wobei die Verschneidung 
zwischen der vorderen Spanfiache und der 
Schneidfiache eine Schneidkante (62) definiert, 
wobei die Schneidfiache weiters einen vorstehen- 
den Abschnitt (80) angrenzend an die obere Rache 
enthait der sich von der vorderen Spanfiache zur 
hinteren Fiache erstreckt, wobei das Verfahren 
durch fblgendes gekennzeichnet ist: 

Ausbilden einer ersten Aussparungsfiache (95) 
auf der Schneidprofilfiache durch Schleifen, 
wobei sich die erste Aussparungsfiache von 
einer Stelle innerhalb der Schneidkante zur 
hinteren Fiache erstreckt und in einem ersten 
Freiwinkel (Pr) in Bezug auf eine der gegen- 
Qberliegenden Seitenfiachen ausgerichtet ist; 
und 

Ausbilden einer zweiten Aussparungsfiache 
(96) auf der Schneidprofilfiache durch Schlei- 
fen, wobei sich die zweite Aussparungsfiache 
von der Schneidkante zur Stelle innerhalb der 
Schneidkante erstreckt und in einem zweiten 
Freiwinkel (0) in Bezug auf die eine der gegen- 
Qberliegenden Seitenfiachen ausgerichtet ist, 
wobei der zweite Freiwinkel kleiner als der 
erste Freiwinkel ist 

11. Verfahren nach Anspruch 10, worin das Schneid- 
messer weiters einen Schlitz aufweist, der sich 
langsseitig durch die Sparrf lache erstreckt und eine 
Freiprofilflache schneidet wobei eine zweite 
Schneidkante durch die Schnittlinie des Schlrtzes 
mit der Freiprofilflache definiert ist. 

12. Verfahren nach Anspruch 10. worin der zweite Frei- 
winkel etwa um 0,5 bis etwa 5° kleiner als der erste 
Freiwinkel ist. 

13. Verfahren nach Anspruch 10, worin die zweite Aus- 
sparungsfiache eine Breite von etwa 0,635 mm 
(0,025 Zoll) bis etwa 6,35 mm (0,250 Zoll) aufweist. 

14. Verfahren nach Anspruch 10, weiters umfassend 
eine zusatzliche Schleifbehandlung der zweiten 
Aussparungsfiache, um deren Oberfiacheneigen- 
schaften weiter zu verbessern. 

15. Verfahren nach Anspruch 10, worin das Schleifen 
durch eine Schleifscherbe erfolgt, die einen koni- 
schen Innenabschnitt und eine angrenzende, 
schmale, im Wesentlichen ebene AuBenfiache 
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umfasst 

16. Verfahren nach Anspruch 10, worin das Schneid- 
messer uber seine Lange einen einhe'rtlichen Quer- 
schnitt aufweist s 

17. Verfahren nach Anspruch 10, worin das Schneid- 
messer einen Basisabschnitt und ein Schneidende 
umfasst wobei die vordere Spanfiache und die 
Schneidf lache am Schneidende positioniert sind. 10 

18. Profilgescharftes Schneidmesser (50) zum Schnei- 
den von Zahnradern u.dgl., wobei das Schneid- 
messer unter Verwendung einer Lange 
Stangenmaterial gebildet wird und folgendes is 
umfasst: 

eine vordere Spanf lache (60), eine hintere Fia- 
che (55), eine obere Fiache (64) und gegen- 
Oberiiegende Seitenfiachen (54), wobei das 20 
Schneidmesser weiters eine Schneidprofflfia- 
che (61) enthait die zwischen der vorderen 
Spanfiache und der hinteren Fiache verlauft. 
wobei die Verschneidung zwischen der vorde- 
ren Spanfiache und der Schnetdprofiffiache 25 
eine Schneidkarrte (62) definiert; 
dadurch gekennzeichnet, dass: 

die SchnekJprofiffiache eine erste und 
zweite Aussparungsfldche (95, 96) so 
umfasst; 

wobei sich die erste Aussparungsfiache 
(95) von einer Stelle innerhalb der 
Schneidkarrte zur hinteren Fiache 35 
erstreckt und in einem erst en Freiwinkel 
(Pr) in Bezug auf eine der gegenuberlie- 
genden Seitenfiachen ausgerichtet ist; 

wobei sich die zweite Aussparungsfiache 40 
von der Schneidkarrte zur Stelle innerhalb 
der Schneidkarrte erstreckt und in einem 
zweiten Freiwinkel (p) in Bezug auf die 
eine der gegenOberliegenden Seitenfia- 
chen ausgerichtet ist; 45 

wobei der zweite Freiwinkel Weiner ist als 
der erste Freiwinkel. 

19. Schneidmesser nach Anspruch 18, worin die so 
Schneidprofilfiache einen vorstehenden Abschnitt 
(80) angrenzend an die obere Fiache enthait der 
sich zwischen der Spanfiache und der hinteren Fia- 
che erstreckt, wobei die erste und zweite Ausspa- 
rungsfiache auf einer Prof ilf lache des vorstehenden 55 
Abschnitts positioniert sind. 

20. Schneidmesser nach Anspruch 18, worin das 
Schneidmesser weiters einen Schlitz enthait der 
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sich langsseitig durch die Spanfiache erstreckt und 
eine Freiprofilseite schneidet wobei eine zweite 
Schneidkarrte durch die Schnittlinie des Schlrtzes 
und der Freiprofilseite definiert ist. 

21. Schneidmesser nach Anspruch 18. worin der 
zweite Freiwinkel urn etwa 0,5 bis etwa 5° Weiner ist 
als der erste Freiwinkel. 

22. Schneidmesser nach Anspruch 18, worin die 
zweite Aussparungsfiache eine Breite von etwa 
0,635 mm (0,025 Zoll) bis etwa 6.35 mm (0,250 
Zol!) aufweist. 

2a Schneidmesser nach Anspruch 18, weiters umfas- 
send einen einheitlichen Querschnrtt uber seine 
Lange. 

24. Schneidmesser nach Anspruch 23, worin das 
Schneidmesser weiters eine Verbindungsfiache 
(154), eine erste Morrtagefiache (148) angrenzend 
an eine der gegenOberliegenden Seitenfiachen und 
eine zweite Morrtagefiache (150) angrenzend an 
die andere der gegenOberliegenden Seitenfiachen 
enthait, wobei die erste und die zweite Morrtagefia- 
che mit ihrer jeweiligen angrenzenden Seiterrf lache 
eine Ecke bilden, wobei die Spanfiache und die 
Verbindungsfiache zwischen den Montagefiachen 
liegen. 

25. Schneidmesser nach Anspruch 24, worin die Span- 
fiache in einem Spanwinkel K von der ersten Mon- 
tagefiache allgemein zur zweiten Morrtagefiache 
verlauft und von der Schneidkarrte wegfuhrend frei- 
gespart ist, wobei sich die Verbindungsfiache allge- 
mein in einem Winkel a von nicht mehr als etwa 90° 
in Bezug auf die zweite Morrtagefiache von der 
zweiten Morrtagefiache zur hinteren Fiache 
erstreckt und die Spanfiache schneidet, wodurch 
uber cfie Lange des Schneidmessers eine Nut errt- 
steht, wobei die Spanfiache und die Verbindungs- 
fiache im Wesentlichen rechtwinkelig aufeinander 
stehen und ihre Schnittfiache eine allgemein abge- 
rundete Rache ist. 

26. Schneidmesser nach Anspruch 18, worin das 
Schneidmesser einen Basisabschnitt und ein 
Schneidende umfasst, wobei die vordere Spanfia- 
che und die Schneidfiache am Schneidende posi- 
tioniert sind. 

Revendications 

1. Proc6d6 cfaguisage d'une lame de coupe (50) du 
type f rais6 r6alis6e a partir d'une longueur de barre 
marchande, ladrte lame de coupe comportant une 
surface de coupe avant (60), une face arrive (55), 
une surface sup&ieure (64) et des surfaces Iat6ra- 
les oppos6es (54), ladrte lame de coupe compor- 
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tant en outre une surface de profil de coupe (61) 
s'etendant entre ladite surface de coupe avarrt et 
ladite face arrtere, llntersection entre ladite face de 
coupe avarrt et ladite surface de coupe dgfinissant 
un bond de coupe (62), ledit proc&te 6tant caracte- 5 
ris6 par : 

former des premfere et seconde surfaces de 
d£poui!le (95. 96) sur ladite surface de profil de 
coupe en enlevant du materiau de ladite sur- 10 
face de coupe, ladite premiere surface de 
d£pouille (95) s'gtendant d'un endroit k I'inte- 
rieur dud'rt bord de coupe (62) k ladite face 
arriSre (55). ladite premiere surface de 
depouille 6tant orientee suivant un premier is 
angle de depouille (Pr) relativement k I'une 
desdites surfaces lat&ales opposes. 

ladite deuxfeme surface de d&pouille (96) 
s'etendant dudit bord de coupe audit endroit k 20 
finterieur dudit bord de coupe, ladite seconde 
surface de depouille etant orientee suivant un 
second angle de depouille (p) relativement k 
Tune desdites surfaces laterales opposes, 
(edit second angle de depouille etant plus petit 25 
que ledit premier angle de depouille. 

2- Proc6d6 selon la revendication 1. 011 ledit formage 
comprend la rectification. 

30 

3. Proc6d6 selon la revendication 1. incluant en outre 
une operation de finition executee sur ladite 
seconde surface de depouille pour augmenter 
davantage les caract6rrstiques de surface de celle- 

d. 35 

4. Proc£d6 selon la revendication 3. ou ladite opera- 
tion de finition comprend la rectification. 

5. Proc£d6 selon la revendication 1. ou ladite surface 40 
de profil de coupe comporte une portion saillante 
(80) adjacente k ladite surface superieure et s'eten- 
dant entre ladite surface de coupe avant et ladite 
face arriere, lesdftes premiere et seconde surfaces 

de depouille etant formees sur une surface profile 45 
de ladite portion saillante. 

6. Proc€d6 selon la revendication 1 , ou ladite lame de 
coupe comporte en outre une fente s'etendant dans 
une direction longitudinale k travers ladite face de so 
coupe avarrt, ladite fente croisant un cdt6 de profil 

de degagement, un bord de coupe secondaire 
etant def ini par ('intersection de ladite fente et dudit 
cdte de prof tl de degagement. 

55 

7. Proc&te selon la revendication 1 , ou ladite lame de 
coupe a une section transversale unifbrme sur 
ladite longueur. 



22 

8. Proc6de selon la revendication 7. ou ladite lame de 
coupe comporte en outre une surface de connexion 
(154). une premiere surface de montage (148) 
situ£e pour §tre adjacente k Tune desdites surfaces 
laterales oppos£es, et une seconde surface de 
montage (150) situ6e pour §tre adjacente k I'autre 
desdites surfaces laterales opposes, chacune 
desdites premiere et seconde surfaces de montage 
formant un coin avec sa surface laterale adjacente 
respective, ladite surface de coupe et ladite surface 
de connexion se trouvant entre lesdftes surfaces de 
montage. 

9- Prcxtede selon la revendication 1 , 0C1 ladite lame de 
coupe comporte une portion de base et une extre- 
mrte coupante. ladite surface de coupe avant et 
ladite surface coupante se trouvant sur ladite extre- 
mite de coupe. 

10. Proc6d6 d'aiguisage d'une lame de coipe fraisee 
(50) du type realise k partir d'une longueur de barre 
marchande. ladite lame de coupe comportant une 
surface de coupe (60). une face arri£re (55). une 
face sup£rieure (64) et des surfaces laterales oppo- 
ses (54). ladite lame de coupe induant en outre 
une surface de profil de coupe (61) s'etendant entre 
ladite surface de coupe avant et lacfite face arriere, 
llntersection de ladite face de coupe avant et de 
ladite surface coupante defirtissant un bord cou- 
pant (62). ladite surface coupante induant en outre 
une portion saillante (80) adjacente k ladite surface 
sup6rieure et s'etendant depuis ladite surface de 
coupe avant k ladite face arri&re, ledit procede 
etant caracteris6 par : 

former une premiere surface de depouille (95) 
sur ladite surface de profil de coupe par rectifi- 
cation, ladite premiere surface de depouille 
s'etendant d'un endrort k llnterieur dudit bord 
de coupe & ladite face arrigre. ladite premigre 
surface de depouille etant orientee suivant un 
premier angle de depouille Or) relativement k 
I'une desdites surfaces lateral es opposges, et 

former une deuxfeme surface de depouille (96) 
sur ladite surface de profil de coupe par rectifi- 
cation, ladite seconde surface de depouille 
s'etendant dudit bord de coupe audit endroit k 
llnterieur dudit bord coupant ladite seconde 
surface de depouille etant orientee suivant un 
second angle de depouille (p) relativement k 
I'une desdites surfaces lateral es opposees, 
ledit second angle de depouille etant plus petit 
que ledit premier angle de depouille. 

11. Precede selon la revendication 10. ou ladite lame 
de coupe comporte en outre une fente s'etendant 
dans une direction longitucfinale k travers ladite sur- 
face de coupe, ladite fente croisant une surface de 
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proftl de d6gagement, un second bord de coupe 
§tant d§fini par Intersection de lacfite fente et de 
ladrte surface de prof il de d6gagement. 

12. Proc6d6 selon la revendication 10, ou ledit second s 
angle de d£poui!Ie est environ de 0,5 degr6 k envi- 
ron 5,0 degrgs plus petit que ledit premier angle de 
d£pouille. 

13. Proc6d6 selon la revendication 10, ou ladrte 10 
seconde surface de dgpouille a une largeur d'envi- 
ron 0,635 mm (0,025 pouce) k environ 6.35 mm 
(0,250 pouce). 

14. Proc§d6 selon la revendication 10, incluant en is 
outre une passe de rectification additionnelle sur 
ladite seconde surface de dgpouille pour augmen- 

ter davantage les caracteristiques de surface de 
celle-ci. 

20 

15. Proc6d6 selon la revendication 10, ou ladite rectifi- 
cation est effectu6e par une meule comprenant une 
portion conique interieure et une surface 6troite 
exterieure adjacente essentiellement plate. 

25 

16. Proc6d6 selon la revendication 10, ou ladite lame 
de coupe a une section transversale uniforme sur 
ladite longueur. 

17. Proc6d6 selon la revendication 10, ou ladite lame 30 
de coupe comporte une portion de base et une 
extr6mrt6 de coupe, ladite surface de coupe avarrt 

et ladite surface coupante se trouvant sur ladite 
extr6mit6 de coupe. 

35 

18. Lame de coupe frais§e (50) pour tailler des engre- 
nages et analogues, ladite lame de coupe 6tant 
r6alis6e k partir d'une longueur d'une barre mar- 
chande et comportant : 

40 

une surface de coupe avarrt (60), une face 
arri&re (55), une surface supgrieure (64) et des 
surfaces laterales oppos6es (54), ladite lame 
de coupe incluant en outre une surface de prr> 
f il de coupe (61 ) s'6tendant entre ladite surface 45 
de coupe avant et ladite face arrfere, I'intersec- 
tion de ladite surface de coupe avant et de 
ladite surface de prof il de coupe d§f inissant un 
bord de coupe (62), caract6ris6e en ce que : 

50 

ladite surface de prof il de coupe comporte 
des premiere et seconde surfaces de 
d£pouille (95, 96) ; 



(Pr) relativement k I'unedesdites surfaces 
lateral es opposes, 

ladite seconde surface de dgpouille s*6ten- 
dant dudit bord de coupe audit endroit k 
llnt&rieur dudit bord de coupe, ladite 
seconde surface de dSpouille 6tant orien- 
ts suivant un second angle de d6pouille 
O) relativement k Tune, pr6crt6e, desdites 
surfaces Iat6rales oppos6es, ledit second 
angle de d6pouille 6tant plus petit que ledit 
premier angle de d6pouil!e. 

19. Lame de coupe selon la revendication 18, ou ladite 
surface de profit de coupe comporte une portion 
sarilante (80) adjacente k ladite surface supgrieure 
et s'&endant entre ladite surface de coupe et ladite 
face arri&re, lesdites premiere et seconde surfaces 
de dgpouille se trouvant sur une surface profile de 
ladite portion saillante. 

20. Lame de coupe selon la revendication 18, ou ladite 
lame de coupe comporte en outre une fente s*6ten- 
darrt dans une direction longitudinale k travers 
ladite surface de coupe, ladite fente croisant un 
c6t6 de profil de dSgagernent, un second bord de 
coupe 6tant dgfini par fintersection de ladite fente 
et dudit c6t§ de prof a de dSgagemertt. 

21. Lame de coupe selon la revendication 18, ou ledit 
second angle de d&pouille est environ de 0,5 degr£ 
k environ 5,0 degr6s plus petit que ledit premier 
angle de dgpouille. 

22. Lame de coupe selon la revendication 18, ou ladite 
seconde surface de d6pouille a une largeur d'envi- 
ron 0,635 mm (0,025 pouce) k environ 6,35 mm 
(0,250 pouce). 

23. Lame de coupe selon la revendication 18, ayant en 
outre une section transversale uniforme sur ladite 
longueur. 

24. Lame de coupe selon la revendication 23, oD ladrte 
lame de coupe comporte en outre une surface de 
connexion (154), une premiere surface de montage 
(148) situ6e pour §tre adjacente k Tune desdites 
surfaces Iat6rales oppos6es, et une seconde sur- 
face de montage (150) srtu£e pour §tre adjacente k 
I'autre desdites surfaces lateral es oppos£es, cha- 
cune desdites premiere et seconde surfaces de 
montage formant un coin avec sa surface laterale 
adjacente respective, ladite surface de coupe et 
ladite surface de connexion se situant entre lesdites 
surfaces de montage. 

25. Lame de coupe selon la revendication 24, ou ladite 
surface de coupe s'6tend suivant un angle de 
coupe K depuis ladite premiere surface de montage 



ladite premiere surface de dgpouille (95) 55 
s'6tendant d'un endroit k I'interieur dudit 
bord de coupe k ladite face arri&re, ladite 
premiere surface de d6pouille 6tarrt orien- 
ts suivant un premier angle de d6pouille 
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g§n6ra!ement vers ladit seconde surface de mon- 
tage, ladrte surface de coupe 6tarrt d^pouiltee au 
loin dudit bord de coupe, ladrte surface de con- 
nexion s'6tend de ladrte seconde surface de mon- 
tage g6n£ra!ement vers ladite surface arri&re s 
suivant un angle a qui n'est pas plus grand qu'envi- 
ron quatre vingt dix degr6s relativement k ladite 
seconde surface de montage et ladite surface de 
coupe en formarrt ainsi une rainure sur ladite lon- 
. gueur de ladite lame de coupe, ladite surface de w 
coupe et ladite surface de connexion §tant sensi- 
blement perpendiculaires Tune k I'autre, leur inter- 
section 6tant une surface g6n£ralement arrondie. 

26. Lame de coupe selon la revendication 18, ou ladite 75 
lame de coupe comporte une portion de base et 
une extr6mit6 de coupe, ladite surface de coupe 
avant et ladite surface coupante se trouvant sur 
ladite extrgmrte de coupe. 
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FIG. 5 
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FIG. 7 
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FIG 8(a) 



FIG. 8(b) 




FIG. 8(c) 



FIG. 8(d) 
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